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elements in tandem arrays. We have not detected a Tahre homolog, although we have found one copy of Uvir, a novel element apparently formed by replacement of the HeT-A Gag gene with sequence encoding reverse transcriptase. The Uvir element was found within a tandem array of HeT-A vir elements.
HeT-A and TART elements have undergone significant sequence divergence between D. melanogaster and D. virilis; nevertheless, in both species these elements transpose specifically forming head-to-tail arrays on chromosome ends. Furthermore, in analyses of the relationship of these sequences to other elements from the same phylogenetic clade, the resulting tree shows that these elements are true homologs of HeT-A and TART. Although there may be other subfamilies of these elements in the D. virilis genome, we have not found any in the sequence now in the database.
Studies of the telomere retrotransposons in D. melanogaster show that HeT-A and
TART both have unusual features not seen in other non-LTR retrotransposons ( 
HeT-A vir Gag is targeted to telomeres in both D. virilis and D. melanogaster cells.
One of the remarkable properties of the HeT-A mel element is the specificity with which its
Gag protein localizes to telomeres in interphase cells ( Fig. 2A) . This localization has not been seen for Gag proteins from non-telomeric retrotransposons (8) repeat causes the protein to spread evenly in the nucleus rather than clustering in the cytoplasm. We have not determined whether poly-glutamine is responsible for either the clustering or the cytoplasmic localization but it is the most obvious sequence difference from the equivalent region of TART mel Gag. virilis, despite significant differences in amino acid sequence.
TART mel Gag interacts with
In HeT-A mel Gag the determinants of telomere targeting are not confined to a specific region of the protein but are distributed along the protein (6) . 
The mechanism of TART localization is less conserved.
HeT-A and TART have been found together on telomeres in all Drosophila species and stocks that have been studied. These two non-LTR elements have closely related Gag proteins but are different in ways that suggest that they evolved from different ancestors. We have suggested TART became a telomere-specific element when it acquired a Gag protein that allowed it to be targeted to telomeres and that the most likely source of this protein is transfer from a telomere-specific HeT-A (14), although it could have been inherited from a common ancestor (15 HeT-A vir , TART vir has differences from its homolog that can be seen by inspecting its sequence organization (see Fig. 1 ). 
Concluding Remarks
Comparisons of the telomeres in different species of Drosophila show that, although the mechanism of telomere maintenance is largely conserved, both nucleotide sequence and amino acid sequences change rapidly. As mentioned earlier, protein structure may be more important than amino acid sequence in this case. The low percentage of identity among the different homolog sequences was unexpected for genes that are directly related to an essential cellular role as complex as telomere maintenance. This presents an interesting parallel to the rapidly evolving sequences of centromeres (21, 22) . Perhaps rapid evolution is a clue to the mechanism by which telomeres are maintained. If the telomere Gag proteins need to interact with rapidly evolving proteins, such as HOAP, in order to fulfill their telomere function, the importance of the telomere would explain the strong conservation of function while the sequence change would be driven by the need to interact with other rapidly changing proteins.
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